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$H=- \frac{d^{2}}{dx^{2}}+V(x)-q(\epsilon X)$ , (1)
, $V(x)$ $R$ $C^{\infty}$ $a>0$ . $q$
. $\epsilon$ . $H$ $R$
, $L^{2}(R)$ . , $.V$
, $\int_{0}^{a}V(X)dx=0\text{ ^{ }}$ . $\text{ }$,
$.\text{ }$ ; $V$ . ( , [H] . ) $V(x)$
$|Imx|<\alpha,$ $\alpha>0$ .
$H$ $q(\epsilon x)$ 1 . $q(\xi)=\xi$




. $q$ , .
(1) $q(\xi)$ $R$ , $|Im\xi|<\beta(\beta>0)$ .
(2) \xi $\in R$ $q’(\xi)>0$ . $\lim_{\xiarrow\pm\infty}q(\xi)=\pm\infty$ , $q:Rarrow R$
, , $q^{-1}$ .
(3) $q(\xi)=\Lambda_{+}\xi^{\rho+}+o(|\xi|^{\rho}+)$ for $\xiarrow+\infty,$ $q(\xi)=-\Lambda_{-}(-\xi)^{\rho-}+o(|\xi|^{\rho-})$ for
$\xiarrow-\infty$ , \rho \pm $> \frac{2}{3}$ A\pm .
$|Im\xi|<\beta’$ $\beta>\beta’>0$
.




Hill Bloch , isoenergy curve
multiple scale method . $\xi=\epsilon x$
, $\epsilon$ . $x,$ $\xi,$ $\epsilon$
( ) $E$
quasimomentum $k$ . WKB turning point (
.
$\epsilon$
TP ) , Olver




transition matrix , ,
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. $\rho\pm=1$ , $-$ .
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